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Preparation of 5'-O-(methylamino) thymidine (1) and the corresponding phosphoramidite building block (4) 5'-O-(Methyleneamino) thymidine (7).
A mixture of 5'-O-phthaliimido thymidine (4.7 g, 12 mmol, synthesized according to literature 1 ) and hydrazinium acetate (1.8 g, 20 mmol) in DMF (15 mL) was stirred at ambient temperature for 2 hours and then 37% (m/m) aqueous solution of formaldehyde (31 mmol) was added. The oxime formation was allowed to proceed for one hour and the mixture was evaporated to dryness. The residue was subjected to a silica gel chromatography (MeOH-CH 2 Cl 2 , 1:9, v/v) to yield 2.8 g (88%) of the product (7) as white solid. 1 
5'-O-(Methylamino) thymidine (1).
Cmpd 7 (0.95 g, 3.7 mmol) was dissolved in EtOH (20 mL) and the mixture was acidified (pH 4) by 0.1 mol L -1 aqueous hydrogen chloride. NaCNBH 3 (0.66 g, 11 mmol) was added and the mixture was stirred at ambient temperature for one hour. The mixture was neutralized by 0. 
5'-O-[N-(9-fluorenylmethoxycarbonyl)methylamino] thymidine (8).
Cmpd 1 (0.20 g, 0.74 mmol) and K 2 CO 3 (0.13 g, 0.94 mmol) was dissolved in a mixture of water and dioxane (1:1, v/v, 10 mL) and 9-fluorenylchloroformate (FmocCl, 0.24 g, 0.92 mmol) was added. The mixture was stirred at ambient temperature for 2 hours, poured to saturated aqueous NaHCO 3 (20 mL) and extracted with dichloromethane (4 × 20 mL). The organic fractions were combined, dried over Na 2 SO 4 , filtered and evaporated to dryness. 
3'-O-[(2-cyanoethyl)-(N,N-diisopropylamino)phosphinyl]-5'-O-[N-(9-fluorenylmethoxycarbonyl)methylamino] thymidine (4).
Cmpd 8 (0.15 g, 0.30 mmol) was dissolved in dry dichloromethane (5.0 mL), and triethylamine (130 µL, 0.94 mmol) and 2-cyanoethyl N,N-diisopropylphosphoramidochloridite (140 µL, 0.56 mmol) were added under nitrogen. The mixture was stirred at ambient temperature for 2 hours, and subjected to a silica gel chromatography (Et 3 N-EtOAc, 3:98, v/v) to give 0.20 g (94%) of the product (4) as white foam. 1 
Preparation of solid-supported D-glucose (5) 2,3,4,6-tetra-O-acetyl-1-O-tert-butyldimethylsilyl-β-D-glucopyranose (10).
D-Glucopyranose, 2,3,4,6-tetraacetate (9, 1.9 g, 5.5 mmol) was dissolved in DMF (20 mL) and imidazole (0.38 g, 5.5 mmol) and TBDMSCl (0.91 g, 6.1 mmol) were added. The mixture was stirred at 50°C for 3 h, diluted with ethyl acetate and washed with brine (3 × 30 mL). The organic layer was separated, dried over Na 2 SO 4 , filtered, and evaporated to dryness. The residue was purified by silica gel column chromatography (EtOAc-petroleum ether, 3:2, v/v) to give 1.5 g (78%) of product 10 as colorless oil. 1 
1-O-tert-butyldimethylsilyl-6-O-(4,4-dimethoxytrityl)-β-D-glucopyranose (11).
Cmpd 10 (0.45 g, 1.5 mmol) was dissolved in dichloromethane (2 mL) and 0.01 mol L -1 NaOMe/MeOH (10 mL) was added. The mixture was stirred at ambient temperature for 2 h, neutralized by a strong cation exchance resin, and evaporated to dryness. The residue was dissolved in dry pyridine (10 mL) and 4,4'-dimethoxytritylchloride (0.52 g, 1.5 mmol) was added. The mixture was stirred overnight at ambient temperature, concentrated, poured to saturated aqueous NaHCO 3 (100 mL) and extracted with ethyl acetate (2 × 30 mL). The organic layers were combined, dried over Na 2 SO 4 , filtered and evaporated to dryness. The residue was purified by silica gel chromatography (EtOAc-petroleum ether, 3:2, v/v) to give 0.32 g (72%) of product 11 as white foam. 1 
Solid-supported D-glucose (5)
Cmpd 11 was immobilized to long chain alkylamine controlled porous glass (LCAA-CPG) as we previously reported for partially protected aminoglycosides. 2 A mixture of 11 (16 mg, 27 µmol), succinic anhydride (2.7 mg, 27 µmol) and a catalytic amount of DMAP in dry pyridine (0.2 mL) was stirred overnight at ambient temperature and evaporated to dryness. The residue (according to MS data, mainly monosuccinylated 6 was obtained) was dissolved in DMF (0.5 mL) and suspended with a LCAA-CPG support (150 mg). PyBOP (27 µmol) and DIEA (54 µmol) were added and then the suspension was mixed overnight at ambient temperature. 
Synthesis of oligonucleotides ON1 and ON2
ON 1 and ON2 were synthesized on 1.0 μmol scale using an automatic DNA/RNA-synthesizer, standard DNA phosphoramidite building blocks, thymidine support, phosphoramidite 4 and support 5. Benzylthiotetrazol was used as an activator. Coupling times of 20 s and 600 s were used for the standard DNA building blocks and 4, respectively. After the chain assembly, the solid-supported oligonucleotides were exposed to aqueous 33% ammonia (ON1: 5h at 55°C, ON2: 1h at 55°C). The suspensions were filtered and the filtrates were evaporated to dryness. The residue of ON2 was dissolved in a mixture of triethylamine trihydrofluoride (75 μL), triethylamine (60 μL) and DMSO (115 μL) (for 2 hours at 50°C). 0.1 mol L -1 NaOAc (10 mL) was added and the mixture was loaded to an RP cartridge. The cartridge was eluted with 0.1 mol L -1 aqueous Et 3 N + AcO -(6.0 mL, pH = 7.0) and then 60% aqueous acetonitrile to give the product (ON2) fractions, which were evaporated to dryness. The residues of ON1 and ON2 were dissolved in water and purified by RP HPLC. The homogenized ON1 and ON2 were lyophilized and their authenticity was verified by MS (ESI-TOF)-spectroscopy (Table S1 ). Isolated yields were determined from UV-absorbance at λ = 260 nm. 
